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Sawtooth line circuit for a cathode ray tube 



The present invention relates to a circuit arrangement for generating a 
sawtooth current in a cathode ray tube deflection coil. 

The present invention also relates to a display device, such as a monitor or a 
television, comprising a cathode ray tube, and to a television set comprising such a display 
5 device. 



Such a circuit arrangement, display device, and television apparatus are known 
from US 3,906,305. The known circuit arrangement includes a first and a second 

10 multiresonant section arranged in series. Each multiresonant section comprises a trace 

capacitor, a retrace capacitor, and a coil. One of the coils in the two or more sections is a line 
deflection coil of a cathode ray tube (CRT). The second section comprises an inductor in the 
form of a coil. Simultaneously, each section provides a common trace or first resonant 
period, in which the sawtooth current is generated in the CRT deflection coil and a similar 

15 current is generated in the coil-type inductor. The trace period is followed by a retrace period 
in each of the sections, in which the currents go back to their original value in a very short 
second resonant period of time. Semiconductor blocking means are connected in parallel to 
each of the sections and to the series arrangement of sections to control these trace and 
retrace periods. The circuit arrangement fiirther has a driver modulator that is coupled in 

20 parallel to the trace capacitor of the second multiresonant section in order to provide the well 
known east- west raster correction of the CRT line deflection current. The inventor of the 
present invention h£is found that it is a disadvantage of the known circuit arrangement that it 
comprises many components which, apart from being relatively expensive and space 
consuming, also show a considerable power dissipation, which in general makes them more 

25 susceptible to breakdown. 
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Therefore it is an object of the present invention to provide a less dissipative, 
but more reliable and compact circuit arrangement comprising a smaller number of 
vulnerable components- 
According to the invention, a circuit arrangement is for this purpose provided 
5 for generating a sawtooth current in a cathode ray tube deflection coil, the circuit 

arrangement comprising a first and a second multiresonant section arranged in series, the 
cathode ray tube deflection coil being comprised in the first section, and the second section 
comprising an inductor, each section providing a common trace period and a common retrace 
period to provide a flyback of said sawtooth current, and the circuit arrangement comprising 

10 a current control circuit coupled to the inductor for controlling the coxirse of the sawtooth 
current. In this respect, the course of the sawtooth current is its instantaneous value as a 
function of time. It is an advantage of the circuit arrangement according to the present 
invention that, although the known arrangement has been scrutinized since its first 
development many years ago, the current control now devised makes the voluminous and 

15 expensive trace capacitor in the second multi-resonant section superfluous. However, also the 
second multiresonant section remains capable of acting properly in a kind of multi-resonant 
mode, both during the trace and during the retrace period. 

In addition, the component count of the circuit arrangement according to the 
invention, which has never been essentially reduced since its original design, has now been 

20 reduced in a way which even allows complete line power stage integration on an integrated 
circuit. This brings one-chip television more easily within reach. 

In an embodiment of the circuit arrangement according to the invention, the 
current control circuit is a current switching circuit which may be coupled between two 
supply voltages of the circuit arrangement. 

25 It is an advantage of the circuit arrangement according to the invention that the 

current control circuit can be embodied by a simple current switching circuit. Such a 
switching circuit may be coupled to any of the power supply voltage terminals that are 
already present in present-day display or image devices, in practice the supply voltage or 
ground terminal, respectively. In that case the presence of additional power supply voltage 

30 rails is not required. 

In a further embodiment of the circuit arrangement according to the invention, 
the circuit arrangement is arranged to effect a CRT east-west correction, in a simple 
embodiment by dynamically adjusting a current switching point in time marking a start of the 
trace period. 
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East-west correction to avoid barrel-shaped image distortion can then be 
effected by shifting the current switching point in time in order to influence the maximum 
and minimum value of the line current to the line deflection coil around the neck of a CRT in 
a display device, such as a monitor or television. 
5 In an embodiment of the circuit arrangement according to the invention that is 

easy to implement, the inductor is a coil or a gyrator circuit. 



The circuit arrangement according to the invention will now be elucidated 
10 further together with its additional advantages, while reference is being made to the appended 
drawing. In the drawing: 

Fig. 1 shows a basic circuit diagram of an embodiment of a circuit 
arrangement according to the present invention; and 

Fig. 2 shows various voltage and current, timing and waveform graphs arising 
15 in the circuit arrangement according to Fig. 1 . 



Fig. 1 shows a basic circuit diagram of a circuit arrangement 1 . Such a circuit 
arrangement 1 forms part of a circuit for generating a line current in a line deflection coil LI 

20 in a display device such as, for example, a monitor or a television. The arrangement 1 also 
comprises a line transformer only partly shown in Fig. 1 and referenced L3. Further details, 
as regards additionally effecting image corrections or the deriving of an extremely high 
voltage (EHT) by the line transformer from a line voltage at terminal A for the acceleration 
anode of a color CRT, are outlined in US 3,906,305, whose disclosure is included herein by 

25 reference. 

The circuit arrangement 1 includes a first and a second multiresonant section I 
and n, respectively. Starting from a fixed DC voltage at supply terminal Vb, line transformer 
coil L3, and sections I and II are arranged in series and coupled to ground in the basic circuit 
diagram of Fig. 1. Section I comprises a series arrangement of deflection coil LI and a trace 
30 capacitor Ct, which series arrangement is connected in parallel to a retrace capacitor Crtl and 
a semiconductor transition, in particular a diode Dl with an indicated conductivity direction. 
Section II comprises a series arrangement of an inductor, which may be a gyrator circuit for 
simulating an inductance or a coil L2, and a current control circuit 2, which series 
arrangement of section II is connected in parallel to a retrace capacitor Crt2 and a 
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semiconductor transition, in particular a diode D2 with an indicated conductivity direction, 
identical to that of diode Dl. Apart from diodes Dl and D2, a controllable semiconductor 
means in the form of a drivable transistor Tl forms blocking means whose function will be 
explained below. 

5 The operation of the circuit arrangement 1 of Fig. 1, which will be explained 

with the help of the voltage and current, timing and waveform graphs of Fig, 2, is as follows. 
Diodes Dl and D2 conduct during part of a so-called trace period Tr, which is common to 
both multiresonant sections I and 11. Consequently a voltage across capacitor Ct in 
multiresonant section I is applied to line deflection coil LI during a first resonance period. 

10 Since said voltage and the conductance LI are constant, the differential ratio dILl/dt will also 
be constant as a function of time so as to form a sawtooth part of the deflection current. This 
means that a line will be drawn on the CRT from left to right. Before current ILl shown in 
Fig. 2 crosses zero approximately half-way of the trace time Tr, transistor Tl receives a drive 
signal Hdrive rendering Tl conducting and allowing current ILl to become positive. 

15 Multiresonant section II advantageously lacks such a voluminous and expensive trace 
capacitor, so in a way the first resonance period thereof is simulated. That is, current IL2 
through inductor L2 is controlled by current control circuit 2, which may contain two 
controllable current sources. In Fig, 2 these controllable current sources are simplified by the 
current switching circuit 2 then comprising controllable switches SI and S2 coupled between 

20 two supply voltages, here Vcc and ground, of the circuit arrangement 1. During a part of the 
trace period Tr, wherein controllable switch SI is closed and controllable switch S2 is open, 
dI12/dt is kept constant by an appropriate control of the current circuit 2. Due to the terminal 
Vb having a fixed dc voltage, any change in one of the sections I and 11 will be compensated 
for by a similar negative change in the other one of the sections I and n. If current 111 is 

25 larger than current 112, a surplus current will flow through transistor Tl and diode D2, while 
conversely if 112 > 111 a surplus current will flow through Tl and Dl. So any change in 
controlled current 112 will lead to a subsequent change of current in 111. A CRT east-west 
correction can now be adjusted dynamically by influencing current switching points in time 
marked PI and P2. In addition the current control circuit 2 lacks a large dissipative control 

30 transistor including a heat sink, so that a higher degree of integration becomes possible. The 
switching points PI, P2 mark the adjustable starts of the trace period part after which dlll/dt 
and dI12/dt are both constant. This is schematically shown in Fig. 2 by the vertical dashed 
lines, while the possibility of adjustments of the switching points is indicated by an arrow to 
the left. The more the switching point PI or P2 is shifted to the left, the shorter the length of a 
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line drawn on the CRT will be, thus allowing for an appropriate east-west image or barrel 
correction. This is because the shifting to the left of the switching point PI, P2 in Fig. 2 
increases the amplitude of the current 112 in section U, as a result of which the current 
amplitude of 111 decreases, resulting in the shorter line length. 
5 Now during a so called flyback or retrace period Rt -common to both sections 

I and II- wherein SI and S2 are timed such that S2 closes and SI opens, Tl is controlled to 
open, and consequently retrace capacitors Crtl and Crt2 are supplied with respective 
inductive currents from LI and L2, respectively, during a second resonance period. This 
leads to diode voltages across diodes Dl and D2 indicated as VDl and VD1+D2. In practice 

10 the voltage at terminal A may approximate a desired value of approximately 1200 V if a 
stable EHT voltage is to be derived therefrom by the line transformer. The time scale of the 
resonance during period Rt is much shorter than that of Tr, because the capacitor value of 
capacitor Ct is much larger than the capacitor value of capacitor Crtl. At the instant when the 
diode voltages become zero again, diodes Dl and D2 simultaneously become conducting, 

1 5 thus marking the beginning of a next trace period Tr. 

It is noted, that in this document the verb 'comprise' and its conjugations do 
not exclude the presence of other elements or steps than those listed, that the word 'a' or 'an' 
preceding an element does not exclude the presence of a plurality of such elements, and that 
any reference signs do not limit the scope of the claims. Furthermore, the scope of the 

20 invention is not limited to the embodiments, and the invention lies in each and every novel 
feature or combination of features described above. 



